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Background: The outbreak of COVID-19 brought high mortality rate from the viral
infection and caused a huge psychological stress for healthcare staff who work under
great pressure during the pandemic.
Aims: The purpose of this study is to assess the level of stress-induced cognition
among radiologic technologists (RTs) in COVID-19 quarantine centres in Palestine
after the outbreak of COVID-19.
Methods: Stress-induced cognition was assessed using Stress-induced Cognition
Scale (SCS) questionnaire. The validity and stability of the measuring tool was
verified. The sample consisted of 61 RTs who are working currently at various
quarantine centres in Palestine.
Results: Cognition-induced stress was higher than average. There was a statistically
significant difference between RTs working directly with COVID-19 patient
compared with RTs working indirectly. Additionally, results show an increased level
of stress for RTs having children compared with single or non-parent RTs. Also, RTs
who dealt with COVID-19 patients for prolonged periods over a month had higher
level of stress-induced cognition. Other variables did not show significant differences
among RTs.
Conclusion: It is recommended to provide psychological support for RTs who dealt
and are currently involved in COVID-19 quarantine centres to alleviate stress-
induced cognition.
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1 | INTRODUCTION
The novel coronavirus (COVID-19), which started in Wuhan, China,
by the end of 2019, has caused a widespread concern (Wang, Horby,
Hayden, & Gao, 2020). This outbreak of COVID-19 not only brought
the high mortality rate from the viral infection but also caused a huge
psychological stress for healthcare staff who work under great
pressure during the pandemic (Xiao, 2020). Healthcare workers
(HCWs) have great worries regarding their health and the health of
their families. Additionally, they are worried about getting infected
with the novel virus. They worry about the safety of themselves and
the safety of their colleagues and colleagues in the healthcare
environment. They currently face isolation, anxiety, and fear of
spreading the disease among their colleagues and to their beloved
ones, all of which are stress related (Leo et al., 2003; Mak
et al., 2009). Daily news reported everywhere carry further stress,
especially those concerning death rate for both citizens and medical
staff working with COVID-19 patients (Zhang et al., 2020).
Frontline HCWs in Wuhan have come under tremendous stress
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of February 12, 2020, 21 569 HCWs from other cities in China have
been deployed to support the emergency response efforts in Wuhan
(Du et al., 2020), while 1716 HCWs have contracted COVID-19 and
five have died (Surveillances, 2020).
A study (Chew et al., 2020) of HCWswho participated in the treat-
ment of COVID-19 patients showed (5.3%) positive results for moder-
ate to very severe depression, (8.7%) for moderate to very severe
anxiety, and (2.2%) for moderate to severe depression. Severe–severe
stress, and (3.8%) moderate to severe levels of psychological distress.
The most common symptom reported was headache (32.3%), and older
people were found to be more likely to have these findings. Di Tella
et al. (2020) showed that HCWswho treat COVID-19 patients aremost
likely to develop psychological distress and posttraumatic stress
symptoms (PTSS), especially females not in a relationship (single,
divorced, or widowed) and older healthcare profession female workers.
A survey in Wuhan and other regions in China for healthcare
professionals directly engaged in the diagnosis, treatment, and care for
patients with COVID-19 reported that they experienced psychological
stress, especially nurses and women (Lai et al., 2020). A systematic
review reported that considerable proportion of HCWs experience
mood and sleep disorders during COVID-19 pandemic, suggesting the
need to establish ways to alleviate mental health risks (Pappa
et al., 2020). Traumatic stress and associated factors among COVID-19
HCWs highlighted the presence of trauma-related stress and a preva-
lence rate between 7.4% and 35%, particularly in women, nurses, and
frontline workers (Benfante et al., 2020).
A recent study reported a low prevalence of depression, anxiety,
and stress among Vietnamese nation, which was explained by the high
doctor's ability to recognize COVID-19 symptoms at early stages of
disease, and people's satisfaction with health information distributed
by Vietnam government that helped keeping the infection low and
death rates at zero (Le et al., 2020). Notwithstanding, Vietnamese
respondents who were single, separated, or widowed, had a higher
level of education, belonged to a larger family, lost their jobs due to
the pandemic, and were in contact with COVID-19 patients, reported
higher levels of depression, anxiety, and stress (Le et al., 2020). The
COVID-19 pandemic posed a major health effect on the Palestinian
community, especially among young people, women, those with lower
economic status, and those living with high-risk people (Ghandour
et al., 2020). An investigation on the prevalence of PTSS in the general
Italian population after COVID-19 outbreak revealed that high per-
centages of participants reported clinically relevant anxiety and
depressive symptoms (69% and 31%, respectively) (Castelli
et al., 2020). Risk factors associated with high levels of psychological
distress during COVID-19 pandemic include females, younger age
groups (≤40 years), people with chronic/psychiatric disorders,
unemployment, students, and being exposed to social media/news
about COVID-19 (Xiong et al., 2020). The COVID-19 pandemic has
a sudden and massive impact on healthcare infrastructure,
transportation, daily activity, freedom of movement and the distribu-
tion of medical resources globally (Gautam & Sharma, 2020; Joob &
Wiwanitkit, 2020; Simpson & Katsanis, 2020).
Stress is a well-known risk factor for a number of neuropsychi-
atric disorders including depression and posttraumatic stress disor-
ders (PTSDs) (Hammen, 2005; Lupien et al., 2009; Schneiderman
et al., 2005; Sinha, 2008). Stress-related neuropsychiatric disorders
are characterized by deficits in emotional regulation and cognition
(Ferreri et al., 2011). The measurement of stress-induced cognition
helps increasing the efficiency of cognitive functions, especially
under stressful situations (Koh et al., 2006). Chronic or severe
stress could lead to a reduction in functional and intellectual
capabilities of workers, such as unproductive or indecisiveness
(Breznitz & Goldberger, 2001). Even though most HCWs who have
worked under similar pandemics suffered from psychosocial and
mental issues, they did not often seek professional psychosocial
and mental healthcare (Xiang et al., 2020). Therefore, addressing
mental issues in HCWs is important for the better prevention and
control of the pandemic.
The main aim of the present study is to investigate the
psychological impact of the COVID-19 outbreak on Palestinian
radiologic technologists (RTs). First, we assessed the stress-induced
cognition among RTs working within COVID-19 quarantine centres in
Palestine. Second, we explored sociodemographic and clinical factors
that could significantly predict stress-induced cognition levels in RTs
involved in the care of COVID-19 patients. Our results will help in
providing counselling and support for RTs and will reduce the mental
and psychosocial pressures.
2 | METHODS
2.1 | Study design
We conducted a survey using a self-administered online questionnaire
Data were collected in Palestine from March 10 to April 15, 2020.
Key Practitioner Message
• Psychological stress is a common experience among
radiologic technologists (RTs) who work under great pres-
sure during COVID-19 pandemic.
• No interventions currently exist aimed to help reduce
psychological stress that RTs experience, with emphasis
currently being on dealing with COVID-19 patients.
• Cognition-induced stress was assessed in RTs working in
COVID-19 quarantine centres in Palestine, and it was
higher for RTs directly working with COVID-19 patients
for prolonged time periods.
• Providing psychological support for RTs is recommended
to mitigate and alleviate stress-induced cognition and
improve the mental health of RTs.
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2.2 | Participants and procedures
The study consisted of 84 individuals working as RTs. They all
received written explanation of the study and agreed to complete a
questionnaire and an informed consent to fulfil the criteria of the
study. Before filling in an Stress-induced Cognition Scale (SCS) ques-
tionnaire, all RTs were contacted by psychiatric specialists to ensure
that they had no psychiatric or mental disorders. None of them
reported being treated for psychiatric disorders nor having symptoms
of such disorders. A total of 61 RTs working across four COVID-19
quarantine centres in Palestine completed the questionnaires, with a
response rate of about 73%.
The sample was selected among RTs who work in close proximity
to confirmed COVID-19 infected patients. The questionnaire was ini-
tially sent to the Palestinian Association of Medical Radiation Tech-
nologists who distributed the tool via e-mail to RTs working at the
four quarantine centres. Table 1 shows sociodemographic characteris-
tics and distribution of RTs among four quarantine centres.
2.3 | Study tool
An SCS (Koh et al., 2006) was used to asses stress among RTs. The
scale consisted of 21 items, divided into three areas of thoughts:
extreme, aggressive-hostile, and self-derivativeness. Each item on the
questionnaire was arranged in a Likert-type format from 1–5: (1 [Not
at all] to 5 [Absolutely]). Participants responses were categorized into
three levels; low, medium or average, and high. Levels were specified
according to (a) low (≤2.33), (b) medium or average (2.34–3.67), and
(c) high (≥3.68).
2.4 | Study tool validity and reliability
The study instrument validation was assessed using exploratory
factorial analysis. Factor loading for all items exceeded 0.65 (from
0.68 to 0.87), which implied that these questions were capable of
measuring each element of stress-induced cognition (SCS) among the
sampled population. Reliability was checked using Cronbach's alpha,
which demonstrated excellent reliability and consistency (0.95).
2.5 | Data analysis
After verifying the validity and reliability of the study tool for
statistical analysis, the mean and standard deviations were extracted
for each part of the scale using SPSS V20, where Cronbach's alpha,
T test, and one-way ANOVA were determined.
3 | RESULTS
The total sample had a mean age of 26.23 (SD = 13.90) years. A
review of the study results show that the total scores and the level of
stress-induced cognition among RTs in COVID-19 quarantine centres
in Palestine were above the average (2.34–3.67), (mean 2.76, SD
0.96), and it was found that extreme thought area possesses the
highest scores with an arithmetic mean and a standard deviation of
(mean 2.87, SD 0.92) relative to other areas of thoughts.
Table 2 shows statistically significant differences in the level of
stress-induced cognition for extreme and aggressive-hostile thoughts
subscales among RTs working in COVID-19 quarantine centres in Pal-
estine due to number of parents in favour of one–two children (mean
3.22, SD 0.83) compared with no children (mean 2.60, SD 0.86) and
compared with three or more (mean 2.48, SD 1.13). There was no
significant difference according to number of children in self-
depreciative thought subscale. One-way analysis of variance
(ANOVA) value is (F 3.33, p = 0.04).
Table 3 shows no statistically significant differences in the level
of stress-induced cognition in all subscales among RTs working in
COVID-19 quarantine centres in Palestine due to age up to 30 years
(mean 2.7, SD 0.89) compared with 31–45 years (mean 2.71, SD 1.01)
and compared with 46 or more years (mean 3.19, SD 1.30). One-way
ANOVA value is (F 0.51, p = 0.60).
Table 4 shows statistically significant differences in the level of
stress-induced cognition for extreme and self-depreciative thoughts
TABLE 1 Distribution of study
individuals according to characteristics
Demographics Characteristic N (61) N %
Number of children None 27 44.3
1–2 19 31.1
3 or more 15 24.6
Age (years) Up to 30 35 57.4
31–45 21 34.4
46 or more 5 8.2
Duration of work with COVID-19 patients <2 weeks 25 41.0
2 weeks–1 month 18 29.5
>1 month 18 29.5
Job nature with COVID-19 patients Direct 40 65.6
Indirect 21 34.4
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subscales among RTs due to the period of dealing with a COVID-19
patients in favour of more than a month (mean 3.34, SD 1.04) compared
with less than 2 weeks (mean 2.41, SD 0.69) and to periods ranging
between 2 weeks and 1 month (mean 2.68, SD 0.98). There was no sig-
nificant difference according to number of children in aggressive-hostile
thought subscale. One-way ANOVA value is (F 5.79, p = 0.005).
TABLE 2 Results of one-way analysis
of variance (ANOVA) for differences of
the number of children variable
Thought area Number of children N Mean SD F p value
Extreme thought No children 27 2.67 0.84 4.52 0.01
One–two 19 3.37 0.88
Three or more 15 2.59 0.92
Aggressive-hostile thought No children 27 2.66 0.87 1.15 0.32
One–two 19 2.93 0.78
Three or more 15 2.45 1.17
Self-depreciative thought No children 27 2.50 1.06 2.71 0.07
One–two 19 3.19 0.97
Three or more 15 2.38 1.45
Total No children 27 2.60 0.86 3.33 0.04
One–two 19 3.22 0.83
Three or more 15 2.48 1.13
TABLE 3 Results of one-way analysis
of variance (ANOVA) for the differences
of the age variable
Thought area Age N Mean SD F p value
Extreme thought Up to 30 35 2.82 0.93 0.87 0.42
31–45 21 2.82 0.90
46 or more 5 3.40 1.04
Aggressive-hostile thought Up to 30 35 2.65 0.82 0.28 0.75
31–45 21 2.69 0.98
46 or more 5 3.00 1.54
Self-depreciative thought Up to 30 35 2.68 1.08 0.27 0.75
31–45 21 2.60 1.25
46 or more 5 3.05 1.70
Total Up to 30 35 2.7 0.89 0.51 0.60
31–45 21 2.71 1.01
46 or more 5 3.19 1.30
TABLE 4 Results of one-way analysis of variance (ANOVA) for the differences of the period of dealing with a COVID-19 patient's variable
Thought area The period of dealing with COVID-19 patients N Mean SD F p value
Extreme thought <2 weeks 25 2.53 0.60 5.93 0.005
2 weeks–1 month 18 2.78 0.93
>1 month 18 3.43 1.06
Aggressive-hostile thought <2 weeks 25 2.52 0.83 2.45 0.095
2 weeks–1 month 18 2.54 1.02
>1 month 18 3.09 0.90
Self-depreciative thought <2 weeks 25 2.22 0.94 5.75 0.005
2 weeks–1 month 18 2.65 1.14
>1 month 18 3.36 1.23
Total <2 weeks 25 2.41 0.69 5.79 0.005
2 weeks–1 month 18 2.68 0.98
>1 month 18 3.34 1.04
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Table 5 shows statistically significant differences in the level of
stress-induced cognition in all subscales among RTs working in
COVID-19 quarantine centres in Palestine due to job nature with
COVID-19 patients in favour of direct (mean 3.12, SD 0.94) compared
with indirect job nature (mean 2.08, SD 0.56). The t test value is
(T 4.61, p = 0.00).
4 | DISCUSSION
To the best of our knowledge, this is the first study on the issue of
COVID-19 stress-related symptoms among Palestinian RTs. Previ-
ously published studies concerning COVID-19 pandemic have focused
on general psychological distress and anxiety symptoms. High preva-
lence of depression and anxiety was reported among other HCWs,
especially women and nurses (Pan et al., 2020; Pappa et al., 2020).
Additionally, associated risk factors were highlighted, such as being a
younger nurse, lacking adequate protective equipment, and being
exposed to infected people (Brooks et al., 2020; Kisely et al., 2020;
Rajkumar, 2020; Spoorthy, 2020; Walton et al., 2020). Other available
studies show an important presence of COVID-19 stress-related
symptoms in the general public and in patients (Bo et al., 2020;
Rajkumar, 2020; Ren et al., 2020; Wang, Pan, Wan, Tan, Xu, McIntyre,
et al., 2020).
RTs play an important frontline role during a pandemic. This puts
them under huge anxiety and stress while serving the community, in
addition to the fear of getting infected with COVID-19 (Koh
et al., 2003; Wilson et al., 2005). At the beginning of COVID-19
pandemic, 29% of all hospitalized COVID-19 patients were infected
HCWs (Wang, Hu, Hu, Zhu, Liu, Zhang, & Zhao, 2020). This situation
forces HCWs, including RTs, to undergo an essential reorganization in
the form of staffing, resources, working processes, and job allocation,
which is similar among reported radiation oncology professionals
(Filippi et al., 2020; Romeo et al., 2020; Simcock et al., 2020). This
shows how HCWs might suffer mixed emotional and psychological
distress, which could distract and affect their cognitive functions and
clinical decision-making processes (LeBlanc, 2009).
The total scores and the level of stress-induced cognition among
RTs working in COVID-19 quarantine centres in Palestine were above
the average (mean 2.76, SD 0.96). The results of stress-induced cogni-
tion among RTs working with COVID-19 patients indicate that mean
scores for extreme thoughts were higher job nature other thoughts
areas. Such results can pertain to psychological stress, fear, and anxi-
ety experienced by RTs working in close proximity to COVID-19
patients and being directly engaged in the diagnosis and treatment of
patients infected with COVID-19 patients compared with RTs work-
ing in other radiology divisions, as direct engagement with COVID-19
patients poses high risks on HCWs for symptoms of depression, anxi-
ety, insomnia, and distress (Kang et al., 2020; Lai et al., 2020). Addi-
tionally, being a new virus that spreads in a pandemic way, there were
no national previous knowledge, training, and arrangements on how
to deal with infected people, which increased the level of stress
among RTs. Moreover, being a part of the healthcare team involved in
the diagnosis and treatment COVID-19 patients, RTs also face various
sources of distress, such as concern about the virus spread, their own,
and their loved ones health, in addition to changes in the work envi-
ronment (Cacchione, 2020; Gavin et al., 2020; Lai et al., 2020;
Menon & Padhy, 2020; Neto et al., 2020). A study carried out in the
United Kingdom during avian influenza revealed that two thirds of
doctors felt they are not ready due to lack of knowledge and skills
(Cole, 2006), which could be explained that as doctors level of educa-
tion, training, experience, and knowledge about infectious diseases,
they will have lower level of stress and anxiety.
It has been shown that a larger family size is associated with
higher levels of stress and anxiety (Taylor et al., 2017). Our study
found statistically significant differences in the level of stress-induced
cognition among RTs based on the number of children per parent in
favour of RTs who have one–two children compared with parents
with no children. This could be due to the importance of not adversely
affecting children with any type of infection compared to parents who
do not have children. A previous study on the psychological impact of
COVID-19 reported that about 75.2% of participants were worried
about other family members getting infected (Wang, Pan, Wan, Tan,
Xu, Ho, & Ho, 2020). Similar association was found in a South Korean
study, which reported greater stress among family members belonging
to a larger household size (Noh et al., 2017). It could be explained by
the increased levels of concern that other family members could get
infected by the virus. Additionally, a family with more children means
TABLE 5 t test for the differences in stress-induced cognition among healthcare workers in COVID19 according to the job nature with
COVID-19 patients variable
Thought area Job nature with COVID-19 patients N Mean SD F p value
Extreme thought Direct 40 3.22 0.91 4.69 000
Indirect 21 2.21 0.49
Aggressive-hostile thought Direct 40 2.99 0.91 3.77 000
Indirect 21 2.13 0.68
Self-depreciative thought Direct 40 3.08 1.18 4.08 000
Indirect 21 1.92 0.72
Total Direct 40 3.12 0.94 4.61 000
Indirect 21 2.08 0.56
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greater financial stress on the breadwinners. The age of RTs variable
did not show statistically significant differences in the level of stress-
induced cognition among RTs. However, the mean score for 46 or
more years of age (mean 3.19) was higher compared with younger
RTs mean value. This increase in stress-induced cognition among
older RTs could result from their fear of death in case of getting
infected with COVID-19.
There were statistically significant differences in the level of
stress-induced cognition among RTs who work for longer periods
(more than a month [mean 3.34]) with COVID-19 patients compared
with those working for less than 2 weeks. It could be explained by the
fact that those who work for longer periods with COVID-19 patients
are more vulnerable for getting infected. The way the RTs deal with
COVID-19 patients also show statistically significant differences in
the level of stress-induced cognition among RTs in favour of direct
(mean 3.12) compared with indirect (mean 2.08) job nature. This could
be explained due to lack or scarce amounts of necessary protective
equipment from the virus and that RTs who deal directly with infected
people are more vulnerable to get infected. This is in good agreement
with the results of Le et al. (2020), who reported that participants
experienced stress after contact with COVID-19 suspected cases. It is
also likely that respondents are worried to get isolated after direct
contact with COVID-19 patients, which could greatly increase their
level of psychological stress (Le et al., 2020).
Psychological distress symptoms must be early recognized so that
appropriate interventions can be applied according to the needs of
HCWs, and actions taken to mitigate stressful situations and foster
posttraumatic growth (Brooks et al., 2020; Conversano et al., 2020;
Romeo et al., 2020; Shah et al., 2020; Shanafelt et al., 2020). It is
suggested that psychological trauma can have a positive impact on
people, as they appreciate their values, lives, and work under
emergency situations. These aspects can be improved through
psychological interventions (Brooks et al., 2020; Xu et al., 2016).
Results of this research shows an immediate need to provide
counselling and support for RTs working with COVID-19 patients.
The country lacks such psychological interventions at the moment. An
evidence-based available method for offering psychological treat-
ments is the cognitive behaviour therapy (CBT), specifically the Inter-
net CBT, which can provide useful information for preventing the
spread of infection during the pandemic. According to Ho
et al. (2020), CBT can enhance stress management through coping
with stressful situations, avoidance of antagonistic confrontation, and
self-blame. Internet CBT has been recognized as an effective method
in treating depressive symptoms among individuals who have PTSD
(Sijbrandij et al., 2016). The costs associated with implementing Inter-
net CBT could be high. However, it can be implemented using
Moodle, which is a commonly used open-source learning environment
that can be utilized as a cost-effective method for delivering elec-
tronic forms of therapies (Zhang & Ho, 2017). Results and recommen-
dations of this study will be shared with the Palestinian Ministry of
Health to explain the importance of providing an Internet CBT for RTs
during the current COVID-19 pandemic, which will be helpful for
mental and psychological stability meanwhile and in the future.
5 | CONCLUSION
Stress-induced cognition among RTs working in COVID-19 quarantine
centres in Palestine was higher than average. There were statistically
significant differences for RTs who work directly with COVID-19
patients, having one or two children, and working in quarantine
centres for more than a month. Results indicated elevated levels of
stress among RTs and necessitate the interference and implementa-
tion of professional cost-effective psychological support for RTs in
the form of Internet CBT to alleviate the stress-induced cognition
caused by current and future pandemics. However, these results
should be considered in the light of limitations. First, the sample size
was small; RTs response rate was about 73%. Future research should
broaden the participant sample and attempt to recruit a more
representative population. Second, only one scale was used to assess
stress induced cognition among RTs, and it was conducted across a
short 5-week period. This potentially impacted the ability for more
participants to join and fill-in the study scale.
ACKNOWLEDGMENTS
We received no funding for this project.
CONFLICT OF INTEREST
Authors have no conflict of interest to declare.
INFORMED CONSENT
Informed consent was obtained from all individual participants





Benfante, A., Di Tella, M., Romeo, A., & Castelli, L. (2020). Traumatic stress
in healthcare workers during COVID-19 pandemic: A review of the
immediate impact. Frontiers in Psychology, 11, 569935. https://doi.
org/10.3389/fpsyg.2020.569935
Bo, H., Li, W., Yang, Y., Wang, Y., Zhang, Q., Cheung, T., Wu, X., &
Xiang, Y. (2020). Posttraumatic stress symptoms and attitude toward
crisis mental health services among clinically stable patients with
COVID-19 in China. Psychological Medicine, 1–2. https://doi.org/10.
1017/S0033291720000999
Breznitz, S., & Goldberger, L. (Eds.) (2001). Handbook of stress: Theoretical
and clinical aspects. Free press.
Brooks, S. K., Webster, R. K., Smith, L. E., Woodland, L., Wessely, S.,
Greenberg, N., & Rubin, G. J. (2020). The psychological impact of quar-
antine and how to reduce it: Rapid review of the evidence. Lancet,
395, 912–920. https://doi.org/10.1016/S0140-6736(20)30460-8
Cacchione, P. Z. (2020). Moral distress in the midst of the COVID-19 pan-
demic. Clinical Nursing Research, 29, 215–216. https://doi.org/10.
1177/1054773820920385
Castelli, L., Di Tella, M., Benfante, A., & Romeo, A. (2020). The spread of
COVID-19 in the Italian population: Anxiety, depression, and post-
traumatic stress symptoms. Canadian Journal of Psychiatry. Revue Can-
adienne de Psychiatrie, 65(10), 731–732. https://doi.org/10.1177/
0706743720938598
6 RIMAWI AND ALMASRI
Chew, N. W., Lee, G. K., Tan, B. Y., Jing, M., Goh, Y., Ngiam, N. J., …
Sharma, A. K. (2020). A multinational, multicentre study on the psy-
chological outcomes and associated physical symptoms amongst
healthcare workers during COVID-19 outbreak. Brain, Behavior, and
Immunity, 88, 559–565. https://doi.org/10.1016/j.bbi.2020.04.049
Cole, A. (2006). Two thirds of doctors in UK say the NHS could not cope
with bird flu epidemic. BMJ, 333(7570), 674. https://doi.org/10.1136/
bmj.333.7570.674-a
Conversano, C., Marchi, L., & Miniati, M. (2020). Psychological distress
among healthcare professionals involved in the Covid-19 emergency:
Vulnerability and resilience factors. Clinical Neuropsychiatry, 17,
94–96. https://doi.org/10.36131/CN20200212
Di Tella, M., Romeo, A., Benfante, A., & Castelli, L. (2020). Mental health of
healthcare workers during the COVID-19 pandemic in Italy. Journal of
Evaluation in Clinical Practice, 26(6), 1583–1587. https://doi.org/10.
1111/jep.13444
Du, J., Dong, L., Wang, T., Yuan, C., Fu, R., Zhang, L., … Bouey, J. (2020).
Psychological symptoms among frontline healthcare workers during
COVID-19 outbreak in Wuhan. General Hospital Psychiatry, 67,
144–145. https://doi.org/10.1016/j.genhosppsych.2020.03.011
Ferreri, F., Lapp, L. K., & Peretti, C. S. (2011). Current research on cognitive
aspects of anxiety disorders. Current Opinion in Psychiatry, 24(1),
49–54. https://doi.org/10.1097/YCO.0b013e32833f5585
Filippi, A. R., Russi, E., Magrini, S. M., & Corvò, R. (2020). Letter from Italy:
First practical indications for radiation therapy departments during
COVID-19 outbreak. International Journal of Radiation Oncology, Biol-
ogy, Physics, 107(3), 597–599. https://doi.org/10.1016/j.ijrobp.2020.
03.007
Gautam, R., & Sharma, M. (2020). 2019-nCoV pandemic: A disruptive and
stressful atmosphere for Indian academic fraternity. Brain, Behavior,
and Immunity, 88, 948–949. https://doi.org/10.1016/j.bbi.2020.
04.025
Gavin, B., Hayden, J., Adamis, D., & McNicholas, F. (2020). Caring for the
psychological well-being of healthcare professionals in the Covid-19
pandemic crisis. Irish Medical Journal, 113, 51.
Ghandour, R., Ghanayem, R., Alkhanafsa, F., Alsharif, A., Asfour, H.,
Hoshiya, A., Masalmeh, A., Nadi, M., Othman, L., Ryahe, S.,
Wahdan, Y., Wahsh, S., Yamani, A., & Giacaman, R. (2020). Double bur-
den of COVID-19 pandemic and military occupation: Mental health
among a Palestinian University community in the West Bank. Annals of
Global Health, 86(1), 131. https://doi.org/10.5334/aogh.3007
Hammen, C. (2005). Stress and depression. Annual Review of Clinical Psy-
chology, 1, 293–319. https://doi.org/10.1146/annurev.clinpsy.1.
102803.143938
Ho, C. S., Chee, C. Y., & Ho, R. C. (2020). Mental health strategies to com-
bat the psychological impact of COVID-19 beyond paranoia and panic.
Annals of the Academy of Medicine, Singapore, 49(3), 155–160. https://
doi.org/10.47102/annals-acadmedsg.202043
Joob, B., & Wiwanitkit, V. (2020). Traumatization in medical staff helping
with COVID-19 control. Brain, Behavior, and Immunity, 87, 10. https://
doi.org/10.1016/j.bbi.2020.03.020
Kang, L., Ma, S., Chen, M., Yang, J., Wang, Y., Li, R., Yao, L., Bai, H., Cai, Z.,
Xiang Yang, B., Hu, S., Zhang, K., Wang, G., Ma, C., & Liu, Z. (2020).
Impact on mental health and perceptions of psychological care among
medical and nursing staff in Wuhan during the 2019 novel coronavirus
disease outbreak: A cross-sectional study. Brain, Behavior, and Immu-
nity, 87, 11–17. https://doi.org/10.1016/j.bbi.2020.03.028
Kisely, S., Warren, N., McMahon, L., Dalais, C., Henry, I., & Siskind, D.
(2020). Occurrence, prevention, and management of the psychological
effects of emerging virus outbreaks on healthcare workers: Rapid
review and meta-analysis. BMJ, 369, m1642. https://doi.org/10.1136/
bmj.m1642
Koh, D., Lim, M. K., & Chia, S. E. (2003). SARS: Health care work can be
hazardous to health. Occupational Medicine (Oxford, England), 53(4),
241–243. https://doi.org/10.1093/occmed/kqg090
Koh, K. B., Park, J. K., & Cho, S. (2006). Development of the stress-induced
cognition scale. Yonsei Medical Journal, 47(3), 384–392. https://doi.
org/10.3349/ymj.2006.47.3.384
Lai, J., Ma, S., Wang, Y., Cai, Z., Hu, J., Wei, N., Wu, J., Du, H., Chen, T.,
Li, R., Tan, H., Kang, L., Yao, L., Huang, M., Wang, H., Wang, G.,
Liu, Z., & Hu, S. (2020). Factors associated with mental health out-
comes among health care workers exposed to coronavirus disease
2019. JAMA Network Open, 3(3), e203976. https://doi.org/10.1001/
jamanetworkopen.2020.3976
Le, H. T., Lai, A., Sun, J., Hoang, M. T., Vu, L. G., Pham, H. Q.,
Nguyen, T. H., Tran, B. X., Latkin, C. A., Le, X., Nguyen, T. T.,
Pham, Q. T., Ta, N., Nguyen, Q. T., Ho, R., & Ho, C. (2020). Anxiety and
depression among people under the nationwide partial lockdown in
Vietnam. Frontiers in Public Health, 8, 589359. https://doi.org/10.
3389/fpubh.2020.589359
LeBlanc, V. R. (2009). The effects of acute stress on performance: Implica-
tions for health professions education. Academic Medicine, 84(10),
S25–S33. https://doi.org/10.1097/ACM.0b013e3181b37b8f
Leo, Y. S., Chen, M., & Heng, B. H. (2003). Centers for Disease Control and
Prevention. Severe acute respiratory syndrome—Singapore 2003.
MMWR, 52, 405–411.[Google Scholar]
Lupien, S. J., McEwen, B. S., Gunnar, M. R., & Heim, C. (2009). Effects of
stress throughout the lifespan on the brain, behaviour and cognition.
Nature Reviews Neuroscience, 10(6), 434–445. https://doi.org/10.
1038/nrn2639
Mak, I. W. C., Chu, C. M., Pan, P. C., Yiu, M. G. C., & Chan, V. L. (2009).
Long-term psychiatric morbidities among SARS survivors. General
Hospital Psychiatry, 31(4), 318–326. https://doi.org/10.1016/j.
genhosppsych.2009.03.001
Menon, V., & Padhy, S. K. (2020). Ethical dilemmas faced by health care
workers during COVID-19 pandemic: Issues, implications and sugges-
tions. Asian Journal of Psychiatry, 51, 102116. https://doi.org/10.
1016/j.ajp.2020.102116
Neto, M. L. R., Almeida, H. G., Esmeraldo, J. D., Nobre, C. B.,
Pinheiro, W. R., de Oliveira, C., da Costa Sousa, I., Lima, O. M.,
Lima, N. N., Moreira, M. M., & Lima, C. K. (2020). When health
professionals look death in the eye: The mental health of profes-
sionals who deal daily with the 2019 coronavirus outbreak.
Psychiatry Research, 288, 112972. https://doi.org/10.1016/j.
psychres.2020.112972
Noh, J. W., Kim, K. B., Park, J., Hong, J., & Kwon, Y. D. (2017). Relationship
between the number of family members and stress by gender: Cross-
sectional analysis of the fifth Korea National Health and nutrition
examination survey. PLoS One, 12(9), e0184235. https://doi.org/10.
1371/journal.pone.0184235
Pan, R., Zhang, L., & Pan, J. (2020). The anxiety status of Chinese medical
workers during the epidemic of COVID-19: A meta-analysis. Psychiatry
Investigation, 17, 475–480. https://doi.org/10.30773/pi.2020.0127
Pappa, S., Ntella, V., Giannakas, T., Giannakoulis, V. G., Papoutsi, E., &
Katsaounou, P. (2020). Prevalence of depression, anxiety, and insom-
nia among healthcare workers during the COVID-19 pandemic: A sys-
tematic review and meta-analysis. Brain, Behavior, and Immunity, 88,
901–907. https://doi.org/10.1016/j.bbi.2020.05.026
Rajkumar, R. P. (2020). COVID-19 and mental health: A review of the exis-
ting literature. Asian Journal of Psychiatry, 52, 102066. https://doi.org/
10.1016/j.ajp.2020.102066
Ren, Y., Zhou, Y., Qian, W., Li, Z., Liu, Z., Wang, R., Qi, L., Yang, J., Song, X.,
Zeng, L., & Zhang, X. (2020). Letter to the editor “A longitudinal study
on the mental health of general population during the COVID-19 epi-
demic in China”. Brain, Behavior, and Immunity, 87, 132–133. https://
doi.org/10.1016/j.bbi.2020.05.004
Romeo, A., Castelli, L., & Franco, P. (2020). The effect of COVID-19 on
radiation oncology professionals and cancer patients: From trauma to
psychological growth. Advances in Radiation Oncology, 5, 705–706.
https://doi.org/10.1016/j.adro.2020.04.024
RIMAWI AND ALMASRI 7
Schneiderman, N., Ironson, G., & Siegel, S. D. (2005). Stress and health:
Psychological, behavioral, and biological determinants. Annual Review
of Clinical Psychology, 1, 607–628. https://doi.org/10.1146/annurev.
clinpsy.1.102803.144141
Shah, K., Kamrai, D., Mekala, H., Mann, B., Desai, K., & Patel, R. S. (2020).
Focus on mental health during the coronavirus (COVID-19) pandemic:
Applying learnings from the past outbreaks. Cureus, 12, e7405.
https://doi.org/10.7759/cureus.7405
Shanafelt, T., Ripp, J., & Trockel, M. (2020). Understanding and addressing
sources of anxiety among health care professionals during the COVID-
19 pandemic. JAMA, 323, 2133–2134. https://doi.org/10.1001/jama.
2020.5893
Sijbrandij, M., Kunovski, I., & Cuijpers, P. (2016). Effectiveness of internet-
delivered cognitive behavioral therapy for posttraumatic stress disor-
der: A systematic review and meta-analysis. Depression and Anxiety, 33
(9), 783–791. https://doi.org/10.1002/da.22533
Simcock, R., Thomas, T. V., Estes, C., Filippi, A. R., Katz, M. A.,
Pereira, I. J., & Saeed, H. (2020). COVID-19: Global radiation
oncology's targeted response for pandemic preparedness. Clinical and
Translational Radiation Oncology, 22, 55–68. https://doi.org/10.1016/
j.ctro.2020.03.009
Simpson, R. J., & Katsanis, E. (2020). The immunological case for staying
active during the COVID-19 pandemic. Brain, Behavior, and Immunity,
87, 6–7. https://doi.org/10.1016/j.bbi.2020.04.041
Sinha, R. (2008). Chronic stress, drug use, and vulnerability to addiction.
Annals of the New York Academy of Sciences, 1141, 105–130. https://
doi.org/10.1196/annals.1441.030
Spoorthy, M. S. (2020). Mental health problems faced by healthcare
workers due to the COVID-19 pandemic—A review. Asian Journal of
Psychiatry, 51, 102119. https://doi.org/10.1016/j.ajp.2020.102119
Surveillances, V. (2020). The epidemiological characteristics of an outbreak
of 2019 novel coronavirus diseases (COVID-19)—China. China CDC
Weekly, 2(8), 113–122.
Taylor, M., Stevens, G., Agho, K., & Raphael, B. (2017). The impacts of
household financial stress, resilience, social support, and other adversi-
ties on the psychological distress of Western Sydney parents. Interna-
tional Journal of Population Research, 2017, 1–12.[6310683]. https://
doi.org/10.1155/2017/6310683
Walton, M., Murray, E., & Christian, M. D. (2020). Mental health care for
medical staff and affiliated healthcare workers during the COVID-19
pandemic. European Heart Journal Acute Cardiovascular Care, 9,
241–247. https://doi.org/10.1177/2048872620922795
Wang, C., Horby, P. W., Hayden, F. G., & Gao, G. F. (2020). A novel coro-
navirus outbreak of global health concern. The Lancet, 395(10223),
470–473. https://doi.org/10.1016/S0140-6736(20)30185-9
Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., Ho, C. S., & Ho, R. C. (2020).
Immediate psychological responses and associated factors during the
initial stage of the 2019 coronavirus disease (COVID-19) epidemic
among the general population in China. International Journal of Environ-
mental Research and Public Health, 17(5), 1729. https://doi.org/10.
3390/ijerph17051729
Wang, C., Pan, R., Wan, X., Tan, Y., Xu, L., McIntyre, R. S., Choo, F. N.,
Tran, B., Ho, R., Sharma, V. K., & Ho, C. (2020). A longitudinal study on
the mental health of general population during the COVID-19 epi-
demic in China. Brain, Behavior, and Immunity, 87, 40–48. https://doi.
org/10.1016/j.bbi.2020.04.028
Wang, D., Hu, B., Hu, C., Zhu, F., Liu, X., Zhang, J., & Zhao, Y. (2020). Clini-
cal characteristics of 138 hospitalized patients with 2019 novel
coronavirus-infected pneumonia in Wuhan, China. JAMA, 323(11),
1061–1069. https://doi.org/10.1001/jama.2020.1585
Wilson, N., Baker, M., Crampton, P., & Mansoor, O. (2005). The potential
impact of the next influenza pandemic on a national primary care med-
ical workforce. Human Resources for Health, 3(1), 7. https://doi.org/10.
1186/1478-4491-3-7
Xiang, Y. T., Yang, Y., Li, W., Zhang, L., Zhang, Q., Cheung, T., & Ng, C. H.
(2020). Timely mental health care for the 2019 novel coronavirus out-
break is urgently needed. The Lancet Psychiatry, 7(3), 228–229.
https://doi.org/10.1016/S2215-0366(20)30046-8
Xiao, C. (2020). A novel approach of consultation on 2019 novel coronavi-
rus (COVID-19)-related psychological and mental problems: Struc-
tured letter therapy. Psychiatry Investigation, 17, 175–176. https://doi.
org/10.30773/pi.2020.0047
Xiong, J., Lipsitz, O., Nasri, F., Lui, L., Gill, H., Phan, L., Chen-Li, D.,
Iacobucci, M., Ho, R., Majeed, A., & McIntyre, R. S. (2020). Impact of
COVID-19 pandemic on mental health in the general population: A
systematic review. Journal of Affective Disorders, 277, 55–64. https://
doi.org/10.1016/j.jad.2020.08.001
Xu, X., Hu, M., Song, Y., Lu, Z., Chen, Y., Wu, D., & Xiao, T. (2016).
Effect of positive psychological intervention on posttraumatic
growth among primary healthcare workers in China: A preliminary
prospective study. Scientific Reports, 6, 39189. https://doi.org/10.
1038/srep39189
Zhang, C., Yang, L., Liu, S., Ma, S., Wang, Y., Cai, Z., & Zhang, J. (2020). Sur-
vey of insomnia and related social psychological factors among medi-
cal staff involved in the 2019 novel coronavirus disease outbreak.
Frontiers in Psychiatry, 11, 306. https://doi.org/10.3389/fpsyt.2020.
00306
Zhang, M. W., & Ho, R. C. (2017). Moodle: The cost effective solution
for internet cognitive behavioral therapy (I-CBT) interventions. Tech-
nology and Health Care: Official Journal of the European Society for
Engineering and Medicine, 25(1), 163–165. https://doi.org/10.3233/
THC-161261
How to cite this article: Rimawi O, ALMasri H. Stress-induced
cognition among radiologic technologists in COVID-19
quarantine centres in Palestine. Clin Psychol Psychother. 2021;
1–8. https://doi.org/10.1002/cpp.2585
8 RIMAWI AND ALMASRI
